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57 ABSTRACT 

A piston for an internal combustion engine or a com 
pressor has a gudgeon pin bore of which a segment of 
the gudgeon pin bore wall is relieved on one side only 
of a plane which contains the axis of the gudgeon pin 
and is parallel to the piston axis. 

4 Claims, 3 Drawing Figures 
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PSTONS FOR INTERNAL COMBUSTON 
ENGINES, OR FOR COMPRESSORS 

This invention relates to pistons for internal combus 
tion engines, or for compressors. 

In use, an internal combustion engine or compressor 
piston is periodically subjected to a high compressive 
load in the direction of the piston axis. This load acts 
upon the gudgeon pin, which in turn applies a load sub 
stantially perpendicular to both the piston axis and the 
axis of the gudgeon pin bore to the normally cylindrical 
walls of the gudgeon pin bore. These walls may thus be 
come highly stressed, and may eventually crack. It is an 
object of the present invention to alleviate this prob 
lem. 
According to the present invention, therefore, there 

is provided a piston for an internal combustion engine 
or a compressor wherein a segment of the otherwise cy 
lindrical wall of the gudgeon pin bore is relieved on one 
side only of a plane which contains the axis of the gud 
geon pin bore and is parallel to the piston axis. 
Said one side is preferably adjacent the non-thrust 

side of the piston. 
The invention will now be described, by way of non 

limitative example only, with reference to the accom 
panying drawings, of which: 
FIG. 1 is a sectional view through the longitudinal 

axis of one embodiment of an internal combustion en 
gine piston in accordance with the present invention; 
FIG. 2 is a section on the line 2-2 of FIG. 1; and 
FIG. 3 is a sectional view, similar to that shown in 

FIG. 2, of another embodiment of an internal combus 
tion engine piston in accordance with the present in 
vention. 
The piston shown in FIGS. 1 and 2 is substantially cy 

lindrical, and comprises a crown portion 10 containing 
a combustion recess 12 in its upper surface. The cylin 
drical surface of the crown portion 10 contains a plu 
rality of circumferential ring grooves 14. An open 
ended skirt 16 extends downwardly from the crown 
portion 10 and is preferably integral therewith. Two 
spaced-apart gudgeon pin bosses 18, also integral with 
the crown portion 10, depend from diametrically op 
posed regions thereof. 
The crown portion 10, the skirt 16 and the gudgeon 

pin bosses 18 are conveniently cast in one piece from 
aluminium or an aluminium alloy. 
Each of the gudgeon pin bosses 18 is provided with 

a substantially cylindrical bore 20, as will hereinafter 
be described. The bores 20 are coaxially aligned and 
together constitute a gudgeon pin bore: the axis of the 
gudgeon pin bore 20 is indicated at 21, and it may in 
tersect the piston axis 22. 

In use, the piston is reciprocably mounted in the cyl 
inder (not shown) of an internal combustion engine, 
and is joined to the crankshaft (not shown) of the en 
gine via a cylindrical gudgeon pin 23 and a connecting 
rod (not shown). The gudgeon pin 23 is journalled in 
the gudgeon pin bore 20, while the upper end of the 
connecting rod is journalled around the gudgeon pin 23 
between the gudgeon pin bosses 18. The lower end of 
the connecting rod is journalled upon an eccentric 
crank pin on the crankshaft. 
When the charge of fuel and air in the space in the 

cylinder above the piston is ignited and combustion 
takes place, the piston is driven downwardly in the di 
rection of its axis 22, and as a result is subjected to a 
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2 
high compressive load along its axis 22. Assuming that 
the piston shown in FIG. 1 drives its crankshaft, whose 
axis is perpendicular to the plane of FIG. 1, in a clock 
wise direction, then the left-hand side 24 of the skirt 
16, as viewed in FIG. 1, is the thrust face thereof, while 
the right-hand side 25 is the non-thrust face thereof. 
The compressive load on the piston is transferred, via 

the gudgeon pin bosses 18, to the gudgeon pin 23, 
which in turn applies a transverse load (i.e., perpendic 
ular to the axes 21 and 22) to the walls of the gudgeon 
pin bore 20. This transverse load produces distortion of 
the gudgeon pin bosses 18 and the gudgeon pin 23. The 
distortion is particularly pronounced with lightweight 
hollow gudgeon pins such as that illustrated, since they 
tend to ovalise under the compressive load. Addition 
ally, the wall of the cylinder exerts a considerable force 
on the thrust face 24 of the skirt 16, which force is also 
transferred to the gudgeon pin 23. The major axis of 
the ovalised shape adopted under load by the gudgeon 
pin 23 may therefore be slightly inclined to a line per 
pendicular to the piston axis 22 and the axis 21 of the 
gudgeon pin bore 20, the inclination being upwards 
from left to right as viewed in FIG. 1. 

In order to prevent overstressing of the walls of the 
gudgeon-pin bore 20, a segment 26 of the otherwise cy 
lindrical wall is relieved on one side only of a plane 
which contains the axis 21 of the gudgeon pin bore 20 
and is parallel to the piston axis 22. This relieved por 
tion provides space for the major axis of the ovalised 
shape of the gudgeon pin, and thereby reduces the ten 
dency of the piston to crack upwards from the top of 
the gudgeon pin bore 20 towards the crown portion 10 
of the piston. In the embodiment of the invention illus 
trated in FIGS. 1 and 2, the relieved segment 26 is 
nearer to the non-thrust face 25 of the skirt 16 than to 
the thrust face 24, and extends over an angle of about 
60-80. The angular midpoint of the relieved segment 
26 is inclined towards the crown portion 10 of the pis 
ton from the normal to the axes 21 and 22 by about 30, 
so that the relieved segment 26 is nearer to the top of 
the gudgeon pin bore 20 than to the bottom thereof. 
The amount of the relief 26 is substantially constant 

in the direction of the axis 22 of the gudgeon pin bore 
20, as shown in FIG. 2. The relief 26 may conveniently 
be produced by means of a milling cutter, set to a diam 
eter slightly smaller than that of the bore 20 and slightly 
offset from the axis 21. 
Gudgeon pins also tend to curve slightly under the 

influence of the loads applied to their end regions by 
the gudgeon pin bosses and the oppositely directed 
load applied to their centre region by the connecting 
rod. This curvature further stresses the gudgeon pin 
bore, the effect being greatest in the portions of the 
bore closest to the piston axis. 
This further stress is reduced in the embodiment of 

the invention illustrated in FIG. 3. In FIG. 3, where 
parts similar to those shown in FIGS. 1 and 2 are indi 
cated by the same reference numerals with the suffix a, 
it can be seen that the amount of the relief 26a, in the 
respective portions of the gudgeon pin bore 20a, in 
each gudgeon pin boss 18a increases, axially of each 
portion of the bore 20a, towards the axis 22a of the pis 
ton. The relief 26a may conveniently be produced, 
from the outside of the piston, by means of a milling 
cutter set to a diameter slightly smaller than that of the 
bore 20 and inclined at a small angle, typically 1, to 
the axis 21. 
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We have found that the provision of a relieved seg 
ment such as 26 or 26a in the wall of the gudgeon pin 
bore 20 or 20a, on one side only of the plane which 
contains the axis of the bore and is parallel to the piston 
axis, substantially relieves the crack-forming stresses to 
which the bore is subjected by the gudgeon pin 23 or 
23a. Further, the provision of the relieved segment on 
one side only of said plane is simpler and more eco 
nomical than, for example, providing respective re 
lieved segments on both sides of the plane, and in addi 
tion can give better location of the gudgeon pin under 
side load conditions. 

It will be appreciated that several modifications can 
be made to the described embodiments of the inven 
tion. For example, the relieved segments 26 or 26a 
could be symmetrically positioned between the top and 
bottom of their respective gudgeon pin bores, or they 
could be on the other side of the plane which contains 
the axis of the gudgeon pin bore and is parallel to the 
piston axis (i.e., the side adjacent the thrust face 24 or 
24a, of the skirt 16 or 16a). Further, the gudgeon pin 
bores of pistons other than the examples specifically 
described can be relieved in accordance with the pres 
ent invention, for example pistons in which the axis of 
the gudgeon pin bore is slightly offset from the piston 
2XS. 
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What we claim is: 
1. In a piston for an internal combustion engine or a 

compressor, a crown portion having an upper surface, 
a cylindrical skirt depending from the crown portion 
and having diametrically opposing thrust and non 
thrust sides and radially aligned gudgeon pin bosses, 
each of said bosses being formed with a substantially 
cylindrical bore in between said thrust and non-thrust 
sides with the bores being coaxially aligned and in 
which a cylindrical gudgeon pin is journalled, a seg 
ment of the otherwise cylindrical walls of the gudgeon 
pin bores on the non-thrust side is relieved, the greater 
part of the relieved segments is on the crown side of a 
plane through the gudgeon pin axis and normal to the 
piston axis, the remainder of the bores in the bosses 
having a truly circular configuration. . 

2. A piston, as claimed in claim 1, in which the re 
lieved segment of the wall extends over an angle of be 
tween 60 and 80'. 

3. The piston of claim 1 wherein the amount of the 
relief is substantially constant in the direction of the 
axis of the gudgeon pin bore. 

4. The piston of claim 1 wherein the amount of the 
relief increases axially thereof towards the axis of the 
piston. 


